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STRATEX 
111111111 
strategic consulting 

Ms. Anne M. Krieg 
Planning Director 
Town of Bar Harbor 
93 Cottage Street 
Bar Harbor, Maine 04609-1400 

December 20, 2004 

Subject: Final Report for Hydrogeologic Consultation, Bar Harbor, Maine 

Dear Ms. Krieg, 

Stratex, LLC 
100 Middle Street 
PO Box 9729 
Portland, Maine 04104-5029 

office • 207.780.9698 
fax• 207.774.1127 

Stratex, LLC, is pleased to present this report summarizing the impact of residential development on 
sensitive and/or vulnerable hydrogeologic resources in Bar Harbor, Maine. Through goals 
articulated by the Town of Bar Harbor, Stratex has analyzed available hydrogeologic data and 
developed a process for protecting resources from the adverse impacts of residential 
development. This report concludes with recommendations for specific actions steps, should the 
Town wish to implement resource protection measures. 

It has been a pleasure assisting you with this project. Please call if you have any questions. 

Sincerely, 
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Introduction 

Hydrogeologic Resource Evaluation 
Bar Harbor, Maine 

A workshop in Bar Harbor, Maine, in November, 2000, revealed citizen concerns 
regarding the impact of residential development on ground water resources. Increases in 
the rate of subdivision development, especially in rural areas on sites of marginal 
development potential, were a primary source of concern. To learn more about potential 
issues, the Town of Bar Harbor participated in a cooperative study with the United States 
Geological Survey (U.S.G.S.), and the National Park Service in Acadia National Park. 
The report prepared by the U.S.G.S (Nielsen, 2002) presented information on ground 
water use, recharge and nutrient loading from residential wastewater disposal in eleven 
watersheds located within the municipal boundary of Bar Harbor. 

Bar Harbor was interested in extending the findings from the US.GS. report to facilitate 
an understanding of the issues and to advance the protection of Bar Harbor's hydrogeologic 
resources As a result, the Town of Bar Harbor retained Stratex, LLC, (Stratex) to conduct an 
assessment of the impact of residential development on hydrogeologic resources. 

The primary objective of this study by Stratex is to develop a process for protecting sensitive 
and/or vulnerable hydrogeologic resources from the adverse impacts of residential 
subdivision development. The Town of Bar Harbor and the Conservation Commission are 
interested in protecting hydro geologic resources in the present climate of increasing demand 
for residential development. A greater understanding of the issues and the options identified 
will facilitate the development of policy and implementation of strategies to protect the 
Town's hydrogeologic resources. 

Hydrogeologic Resource Evaluation 

This report summarizes Stratex's evaluation methods and presents findings through the 
following steps: 

• Identification of water resource values and goals; 
• Assessment of water resource conditions; 
• Evaluation of resource threats and vulnerability. 

Hydrogeologic Resource Evaluation is followed by a section on Process where three 
fundamental approaches for implementing environmental policy are presented. The 
Conclusion section of this report introduces action steps for implementing policy 
recommendations aimed at achieving the hydrogeologic resource goals identified by the 
town. 

Hydrogeologic Resource Evaluation 
Bar Harbor, Maine 
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Resource Values and Goals 

The Bar Harbor Planning Department and Conservation Commission identified 
hydrogeologic resources as the focus for this evaluation. Interests in ground and surface 
water sources stem from work performed by the U.S.G.S. in 2002. The Town is 
interested in the use of the data as well as other available technical data in the 
development of planning tools to protect vulnerable hydrogeologic resources from the 
adverse impacts of residential development. This study focuses on hydrogeologic 
resources outside the areas served by the Bar Harbor public water system (Figure 1 ). 

Bar Harbor values the protection of water quantity and water quality. The goal of 
hydrogeologic resource protection is to minimize degradation to water quality and 
quantity from the adverse impacts of residential development. Interests in water resource 
protection are twofold: First, the Town is interested in maintaining the quantity and 
quality of water at existing private wells so that future residential development does not 
degrade existing supplies resulting in, for example, dry or contaminated wells. Second, 
unspoiled hydrologic resources are an important symbol of the region, with Acadia 
National Park serving as a national destination for more than 2.4 million visitors annually 
(Acadia National Park website). 

The dominant use of Bar Harbor's hydrogeologic resources is withdrawal of surface and 
ground water for domestic purposes. Private water supply wells represent a significant 
percentage of total domestic water use in Bar Harbor. According to the Bar Harbor Tax 
Assessor, Mr. Steven Weed, approximately 1,114 parcels, or 43.9%, have onsite, private 
wells for their water supply, and approximately 1,423 parcels, or 56.1 %, are served by 
public water. Assuming the number of residents per parcel is the same for parcels served 
by public and private water, then about 44% of Bar Harbor residents are served by private 
wells. Bar Harbor's Population in 2000 was equal to 4820 (U.S. Census website). 

The percentage of onsite wells is consistent with private well use in the state of Maine 
where approximately 43% of all Maine residents obtain their drinking water from private, 
onsite ground water wells as shown in the following table. 

Ground water withdrawals 
Maine, 2000 

POPULATION PUMPING RATES 
(thousands) (million gallons per day) 

Served by Served bv Private Wells Served by Served bv Private Wells 

Total Public Population Population Total 
Public Rate Rate 

STATE Supply (thousands) (%) System (mgd) (%) 
Maine 1,270 726 549 43 65.3 29.6 35.7 54.7 

Source: USGS website 

In addition to the value as a drinking water source, ground water is also valuable in the 
dilution of wastewater discharged from residential septic systems. It is estimated that 

Hydrogeologic Resource Evaluation 
Bar Harbor, Maine 
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Table 2 
2001 Water Use Estimates 
Average Soil Recharge Rate 
Average Bedrock Recharge Rate 

AREA 
BASIN (acres) 

Ground water seepage 1,380 

Aunt Betseys Brook 498 
French Hill Brook 320 
KitteredQe Brook 1,848 
Old Mill Brook 1,692 
Breakneck Brook 917 
Stony Brook 1,831 
Liscomb Brook 69 
Unnamed intermit. tr 249 
500-ft buffer 1,377 

6.86 in/year 
5.50 in/year 

SOIL BEDROCK 

Recharge Recharge 
(gal/yr) (gal/yr) 

257,131,948 206,155,352 

92,808,252 74,408,948 
59,693,318 47,859,074 

344,298,386 276,040,980 
315,191,818 252,704,810 
170,766,355 136,911,800 
340,965,214 273,368,612 

12,819,087 10,277,693 
46,383,184 37,187,684 

256,435,581 205,597,040 

2001 SOIL BEDROCK BEDROCK 
Estimated gw use Water use as Water use as Water use as 

(Nielsen) % of recharge % of recharge % of recharge 
(gal/yr) (Stratex) (Stratex) (Nielsen) 

5,800,000 2.3% 2.8% 3.9% 

4,700,000 5.1% 6.3% 5.3% 
2,900,000 4.9% 6.1% 3.9% 
8,000,000 2.3% 2.9% 2.2% 
6,900,000 2.2% 2.7% 1.8% 

411,000 0.2% 0.3% 0.2% 
8,000,000 2.3% 2.9% 3.2% 

900,000 7.0% 8.8% 18.0% 
1,600,000 3.4% 4.3% 3.1% 
8,000,000 3.1% 3.9% 2.2% 

Minimum 0.2% 0.3% 0.2% 

Maximum 7.0% 8.8% 18.0% 
Averaae 3.3% 4.1% 4.4% 

Note: The Stratex result of 4.1 % differs from the Nielsen result of 4.4% due to differences in assumptions. Stratex assumes a recharge 
rate for bedrock of 10% of precipitation (5.5 inches/year). Nielsen assumes a rate of 16.4% of precipitation (9 inches/year) with a 10% 
discount for areas overlain by the Presumpscot Formation. 
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Table 3 
Future Water Use Estimates 
Average Soil Recharge Rate = 
Average Bedrock Recharge Rate = 

6.86 in/year 

5.50 in/year 
Estimated increase in water use from 2004 to 2034 /based on buildout by Rowan, 2004) = 

SOIL BEDROCK 2001 2034 
Estimated gw use Estimated gw use 

AREA Recharge Recharge (Stratex) (Rowan, Stratex) 
BASIN /acres) (gal/vr) /gal/vr) (gal/yr) (gal/vr) 

Ground water seeoaoe 1,380 257,131,948 206,155,352 5,800,000 11,845,885 
Aunt Betseys Brook 498 92,808,252 74,408,948 4,700,000 9,599,252 
French Hill Brook 320 59,693,318 47,859,074 2,900,000 5,922,943 
Kitteredge Brook 1,848 344,298,386 276,040,980 8,000,000 16,339,152 
Old Mill Brook 1,692 315,191,818 252,704,810 6,900,000 14,092,519 
Breakneck Brook 917 170,766,355 136,911,800 411,000 839,424 
Stony Brook 1,831 340,965,214 273,368,612 8,000,000 16,339,152 
Liscomb Brook 69 12,819,087 10,277,693 900,000 1,838,155 
Unnamed intermit. tr 249 46,383,184 37,187,684 1,600,000 3,267,830 
500-ft buffer 1,377 256,435,581 205,597,040 8,000,000 16,339,152 

Minimum 
Maximum 

Average 

104.2% 
BEDROCK 
Water use 
in 2034 as 

% of recharge 

(Stratex) 

5.7% 
12.9% 
12.4% 
5.9% 
5.6% 
0.6% 
6.0% 

17.9% 
8.8% 
7.9% 
0.6% 

17.9% 
8.4% 
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Table 4 
Allowable Residential Densities 
as Limited by Water Quality Impacts 

Bar Harbor Average Annual Precipitation (PPTN)= 55 inches/year (Nielsen, 2002) 
C . f I t sf onvers1on ram gpm acre oinche r 19 36 

Average Average Average > .. · . 
Drought Drought 

Natural Natural Natural A 1/A , Dro~ghf,.. A 1/A 
Recharge Recharge Recharge Allowable Allowable R~!1~lltg~ Allowable Allowable 

Rate Rate Rate Acres per Dwellings ~at~•·• f',cre~per Dw~Uings 
Geologic Soil Type % of PPTN gpm/acre inches/vear Dwelling oer Acre npmfabre Dwe"llinn Iner Acre 

sand and Qravel 50% 1.42 27.5 0.5 1.8 . ·• 0;85 ·.•.• ... 0:9 :i7Y::·:,-:::_t·1 

thin sandv till 25% 0.71 13.8 1.1 0.9 OA3 .··•· ' 1:a :1 .. 7_:--:- 0•6 . 
siltv till 15% 0.43 8.3 1.8 0.6 . · .. ··.· .. 0/261 ..... 3:0 1:._.c-::: ... _::::. 0,3 
exposed rock and Qlaciomarine silt 10% 0.28 5.5 2.7 0.4 I . 0;17 ••·• 4.4 , .. ···•·.·· .. 0.2 
glaciomarine clay-silt 5% 0.14 2.8 * 5.0 * 0.21 0;09 ·"'·-·· . ... ·t:-s;o t ::··:"'\0-2 

Notes: 
1) Glaciomarine clay-silt soils are not only limiting in their ability to treat residential wastewater, but they also have limitations relating to other 
site engineering issues such as slope stability, drainage and siltation potential. Ongoing research suggest clays may have the capability of 
denitrifying wastewater more effectively than typically assumed. 
2) Drought conditions assumes that precipitation is reduced to 60% of the average annual. 

Formula: 
qsxCs 

A=---
RR x (Cn -Cb) 

Variables: 
A 
Cn = 
Cb= 
Cs= 
qs = 250 gpd/dwelling = 
RR= 

(qs X Cs)+ (Ax Cb x RR) 
en= 

(Ax RR) 

(calculated) acres/dwellir recommended residential density in acres per dwelling unit 
10 mg/I limiting concentration of nitrate-nitrogen in ground water (equal to the MCL and MEG) 

1 mg/I assumed background concentration of nitrate-nitrogen in the uncontaminated ground water 
40 mg/I assumed concentration of nitrate-nitrogen reaching the water table from septic discharge 

0.17 gpm/dwellin1 average septic discharge rate (for 3 to 5 people) 
(see table) gpm/acre rate of natural ground water recharge in gallons per minute per acre 
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Table 5 
Gross Residential Density Calculations 

2004 2034 
Build-Out 

AREA Houses Houses Houses Houses Houses Gross Density Gross Density 

BASIN (acres) 2004 2014 2024 2034 Total (acres/house) !acres/house} 

Ground water seepage 1,380 63 69 54 59 245 22 6 

Aunt Betsevs Brook 498 21 31 21 13 86 24 6 

French Hill Brook 320 22 7 13 16 58 15 6 

Kitteredge Brook 1,848 46 98 70 78 292 40 6 

Old Mill Brook 1,692 47 9 14 22 92 36 18 

Breakneck Brook 917 3 0 0 1 4 306 229 

Stony Brook 1,831 80 69 56 62 267 23 7 

Liscomb Brook 69 10 0 2 4 16 7 4 

Unnamed intermit. tr 249 13 7 9 7 36 19 7 

500-ft buffer 1,377 123 64 41 46 274 11 5 

Totals 10,182 428 354 280 308 

Cumulative Houses 428 782 1,062 1,370 

Gross Density (acres/house 24 13 10 7 

Source for housing projections: Rowan, H. and Longsworth, G. 2004. Mount Desert Island: Options for the Future. 
Presentation by MDI Tomorrow in cooperation with College of the Atlantic. 
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